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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve an optical 
function and reliability by suppressing undesired 
scattered light and light leakage. 

SOLUTION: In this DMD(digital micromirror device), an 
SRAM(static random access memory) 12 is monolithically 
formed on the principal surface of a silicon substrate 
10 as an address circuit for one cell, and a reflection 
type digital optical switch or an optical modulation 
element 16 for one cell made of a metal with three 
layers such as aluminum is monolithically formed on the 
SRAM 12 through an oxide film 14. Each reflection type 
optical modulation element 16 has a bias bus 18 and yoke 
address electrodes 20 and 22 as a first metallic layer, 
has a torsion hinge 24, hinge supporting parts 26 and 
28, a yoke 30, and mirror address electrodes 32 and 34 
as a second metallic layer, and has a mirror 36 as a 
third metallic layer. A light absorbable and 
electrically non-conductive film 40 is provided so that 
part or the whole and the ground film (insulation layer) 
14 of the first metallic layer is covered. Furthermore, 
the film 40 is provided so that a hole formed on the 
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■*t"C7j*3 tl-5 «fc 5 &tlf7 ? ZsiJ y 7* y > itfflta 4* 

©«M*aasijri!MS <* titc b<Dv$> o r & <t i>„ 

[0050] ±e&tt« ( F ) tcfcWS* y a-?-m& 

vvmmmmmft <o «. B*tt©m^s-c*.&sii 
tt-c*sa4;Srwrs^y ca&s. sin^y^A 

*o^b*3R3Stor«. £*»8U~2©g$W<y:7;v 

4<y^*->x^u>aA5^$^c^ stR^y^ 
A^- n^t*^»?:Wr-5»#i<*4 ^ y fx ^ b > 

< c > ©¥^^-^fi« 2000 «±*m* * < . »«c 5 

0 0 0~ 1 07o&& $ ^S*«2 0 0 0*iil©« 

[0051] sis^ y v >\<*vmk>kmMzm-? 
<$<tbr«. tib^ (i) -vm:2inz>mm#&iff£L 

ESC (2) T*Sh**«toWlf*lA». 
[0052] 

CH,=C <R> COOCH.CH.R' (1) 
CH,=C (R) COO (CH.CH.O) .R (2) 
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[ 0 0 5 3 ] 5£ ( 1 ) . 5£ < 2 ) tcfci^r. RB*glM 
•^gfcB^JUg. R r Bg£3RSfc4~~2 
yjVfUT**)^ nBl~8©ig$fc. R«*5gH 

[ 0 0 5 4 ] * y ^7-1^7 9 5&WMSt4#J ( C ) B 

frtftottiu. ^co*s<*<tLr«±iB2@©^a 

»^CDTi' , ;u-h-? s ^^^ , Jl. — K 
©ftfb**«#«#«C fl!i©4UM*©«te«. 10 
Mi*C*tLt8 0SISS4felT. 4#(C5 0Sfi%«T 

[ 0 0 5 5 ] ±fB*Btt£ 7^#;l>M£t>- 0«t>£ c t cc 

ft? 1©^- y =f v-^ffS c i *SpJtfrC*4. 

[0056] ±iBflJ5S«J ( F ) «£©* U rJv-Sl^:? 9 
3IWSrSf4#J (C) ©SB. *«S3ett#»»Sfta© 

i^0efi9m«jfeM'Sfeab«c't±. 20 
(B) tc*H/l~2 0K««t?*&Ci#t»*l/<» W 

v-ad7»*»ffistsfe»!.(c) ©apfcttiKfe*-!*:/ 

[0057]t7 9*K&ft (A) te<fcy*-*>7 , 7 
9* .(B) O^IWtK^f4*-^^7^ (B) 
©£tttM©«te. Tftfe% (B) / ( (A) + 

(B) } -e*3nSK«!l£«l~-3 0ftS%-C$><3. 

#cc5~2 o tA». ^©sd^is-ra'Si 

#©^#3&9-K:i&»3*rt\ s/cc© 30 

«^*W-r#*4^Mtt*J(STl/. ±IBfflfiS% (F) *» 

[0058] ±K«JiS«l ( F ) ft. #^0 h >t£^7 
Sf^SJS <D) fecfcCFd? »*TJU3-Jl- (E) ©2gO 
MK«d#f S C i «&3U "T & . 

[0059] h is&^v vmmm < d > <tB. m 
fc, ±fBtt^ (f) b. #y'a h>&-gy ^mmm 

(D) S2««±*ffb-C*>«tl». W*fi^«ilT 40 
B. fc£*«WT©»0 5 £>-2>. 
[0 06 0] A-^Jl/^nf^y >. ^'-•7Jl/^0->i' 

1H. 1H. 1H 2H. 2H- ^- 7 Jl^O 1 
H 1H. 1H 2K 2H- ^--V ^WfiJ^tetOS? 9 
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[0 06 1 ] #7 93RT;l/a-JU (E) <i0TB. 7 9 

^WS©«^SS-c?gtt©^7 yjRTvua 

U». ^»i2~2 0, 1f«C2~l 2*i»*b 
<. *fc«Jci«©*7 9 3Rr^3-^*Jif?*l/»,>. * 
fc. i^-^f^ (A) i*-!K^5';? (B) t 
©81fDtt£fr±£-eSfc«>iC. *©7 93R^fittiS5C>C 
l> < . *5fK:*©7 9fB#SB 6 5StS%«_h& 
±iSfiJ&& (F) B, ^7 9SRT^ 
=j-;i> (E) *2aJW±^*LrfcJ;^. 
JRT-fl^-JU (E) iLtB. fci^.B«T©{b^5*5 

CF s DH,OH. F (CF 2 ) ,CH,OH, F (CF,) 
^HiCHiOH, F (CF,) .CHiCHjOH. F 
(CF ; ) .CH.CH^H.OH, F (CF,).CH,C 
H.CHiOH. 

[0062] ±ffifflfiS^I ( F ) KfcWS^^O h >tt^ 
7 7«! (D) ig7-;f7*3-Jl- (E) ©£lt?t 
Sic*hf-£tt?:? »3R7Aa-A (E) ©Sd£. 

(E) / { (D) + <E) } T'^^il-SKfiSll^B, 1 
0~2 0gtjft%T$>5„ CG>W^*»1 OH*56*«<0» 
^B*/-#>:/^ 9 ^(Dftfim&ttftlCteZmfa&fr 

S6K. ^7"al->ttg7 9*«gJS (D) fcShrs^:? 

y^a^tt (a) ©fj^B^^ ^mm-st* (a) ©?gft? 

BOIfelTr * 0 . 2 0 fta%«T***f S L < , 0 . 

1 ~ 1 6si%w* *©«*wr ?*»*k 

It3- ?-^>^ifi^©iteffi**«L<Sf< ^"© 

[0063] ±EfflRS«l ( F ) ttas#*»&-r s c t 
(C«fcDf#6ti-S„ S^^«c#K*fl|SBttt^» 
>y^ ^i> ( B ) ©#tJt£j0t*S|fiJ± Ufc«BJ«»*:»S 
/cfe(CB^26*-#>^ 9 o ( B) £tf 'J d'v-S!^ 
7 9 3SWffiffitt?PJ ( C ) iit fC«Ml<3E0#ttS1*. 

(B) 4»ft3#S^«i:LTBt7 93RT 
(E) *5SfSLC\ Sfc, ^7 9^TJV=i-Jl/ 

(E) i#7*a h>tt^7 ?xjgja (D) ©-aa»6i& 
s?S-&SS«-c*-9t:t>J:t>. A-^^'j? (B) * 

[0064] *-sJ0^7 9 f ( B) £:* 'J 

(E) tC3fi^»«S-Sfc»tStiRt^!9JW^» (A) 

©^^•p v>&&y (D) S«i^s^TSc 
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[0 06 5] 3Sr#ML/TC©HJfiJB 

mew* -s d m d (om&Jo&zi&m? 

[0 06 6] H4*cJH»|sIH©— W (CMOS-f 

^@»iUTCMOS©SRAMl 2*flFflErS, 
[0067]^c, H5ttf7%r«fc9K:, S RAM \ 2<0 

miBmmo±icm^mmi 4**sl-ccmp (ch 

emical Mechanical Polishing) OCJ: 0 spfflffcU -t<D 

1 ^ *JUJ1©£«^$ 7* • 1 8 

t\ EK^K-T**** 3-^7KUX«S2 0, 2 2<E> 
hSB2 0 a, 2 2 b&BMJll 4CCJ&flt3n* 
:n>£^ h#-JU*/Tl/TET©SRAM 1 2CDfB*ittJ 
«fl2a, 1 2 bKlSSKSna. 

ccwje©wscT±ia«fiSf» (f) txtr^-hftecj: 

[0069]*(c, H7&t^-rcfc5fc:, ^L/c^^;l/ 
*;l/JB(D:3>** hSP (2 0 c. 22d, 18e, 18 

[oo7 0]^cc, H8^-r<fc^«:, 4 m2j%)i>m<D 
[oo7i]^xt^, bqccsk-tjcscc, m2j*)\sm 

COW 2 fiSK <b b rSfiSHO^ffiiCT Jl/ 5 - £ A^l£ * 

SB26, 2 8, 3-^30, $7-7 Kt/^iS3 2, 

[0 07 2]^C HI OOCTj^iSK:, 
IB fr) 4 4£3«_b£ffiK:«BU 7*hx^ 

^ > ^CC J: 0 *fe ;nf tTT * 4 4 v & Jfcj?£ L r 

r*-;i/isw«cTa2y*JWi©3-^3 okssst 

[0 07 3 ] m 1 1 dCmTJ: 5 (C, B 3 y #;UJI 
C2£ffi£?I 9 J: 9 «CW3e©«Wr±Ei»a«l ( F ) *>>6 
W7^;U4 0*^fc'>=i- h;£fc:J:92&fcU f£*8 



(8) WBB2 0 0.2- 1 89 1 7 8 
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[0 0 7 4 ] ^c^r, 0 1 2Cc^-T<i:5tc, ?^;UA4 
3Bp(C7-f^A4 0t»t. 

[0 07 5] 0 1 3CCtSTJ;^^ v #3-*** 
JlCD^^S30^ , ^->^MG<h^-5>a5^^7* Fx 
* * > >/-C|&£T& C <t «: J: 0 «-iz JKD 5 ^ - 3 6 *JB 

»;v-Jf <*-^—!f) 42. 4 4£7>#-#7 h 

3-^30<b5 7-3 6ttfcDht>^2 4^tth 
>ySJ#«2 6 , 2 8 CCS 6fttett«r— ftWCClBERl 

uttto. jaotiR?i sftgEjA-rs. »3-**;wb© 

t^T3 6 p«5 7-3 6^:3-^3 0CCg^-r^/c5?> CO 

®4 2. 4 40fM77Xvx^>^a^>«- 
^9 9 * WMfc LTt, >Z> 7 v SRWIBHsW i » * > y 

20 ;^40W7>y-*^ F^c-7^^a5 7-»Jlft© 
[007 6] ±ELWWt»«rtt 1 7>f;l/A404I 
sK«*cjCUT» 1 *iWi©— W*3MRWCC|tas*« 
re* K3 o s^ta-r^@»cfci^^'f;^4 o£#j 

0^t^*>f7X • 1 8&mtti2&Z>mf&£TZ>C 
£fcnJtB-C*5. >MjI/A4 0£$ 7-MG© 

[0 07 7] S!K0HJtJBJB4LT, S2^^? 

;l/H©gBWct^tft>^3£^S|52 6. 2 8^^7-7 
F1/^S3 2, 34^3-^30^CC7>fJWA40^ 

[0 07 8] ±8KUSJg««C4j»SDMD««tt— «T 

tftHSKl 4±CC2JB*fctt4JBJSLh-C»flESnte 
40 /c, WJ«DMD(y?f©70D • il/^ ha • 
[0 07 9] 

50 [HI] **Hia>-WI»»«: <t 4 D M D CD^g|3(D^^ 



C9) 
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[02] *M0g«»c*jWSDMD«««!©fllJ«*5K , r«' 
[03] S^f^CfcW5DMD©S7-TU-ffl|j&£ 

[05] HJiJfJfigtCfc » 5DMD K^^ffiC-Ig?:^ 
-TBgt0TM0T&S. 

[06] jat»*«c*Jw*DMb«ai*js©— xgfc* io i6 

[07] HJ^BSCCteW* DM D Wii^fficD— XH5;* 

[08] S?*SKSS{C*JW5 DM D SiSjfrffi©— X8«:S* 
-TBSKS0-C&*. 

[09] SlJ^SStCfe W 5DMD «3ft#ffi©— X8*5* 
[010] 3l^gSKteW6DMDS&£7?8;©-XfI£ 
[011] SB»»*«:*i»*DMD«)i*ffi©-xe«r*20 
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[012] 3BK»«MC*jWiDMD»a3Efffi©-xaS: 
jftT«HKIIIiar*&. 

[013] *»«»«:*jw*DMDias*ffi©-ia* 

10 3 >a® 
12 sram (r vuxmm) 

1 4 



1 8 /<-/rx • ^-cx 

2 0. 2 2 

24 toCtlt.l'V* 

2 6. 2 8 t>^3df8iJ 

3 0 3-* 

3 2. 3 4 5 7-7h'^lI 

3 6 57- 

4 0 TESUKtt? -f 
42.44 (X-t— 9") 



[01 ] 




/ 
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